The first Team Haemophilia Education (THE) Meeting was held on 7-8 May 2015 in Amsterdam, The Netherlands. It aimed to promote the optimal care of patients with haemophilia through education of the multidisciplinary treatment team. This was achieved by reviewing the latest developments in haemophilia management, considering how these can be implemented in the clinic to improve patient care and providing a platform for networking and debate for all haemophilia treatment team members. The second THE Meeting was held on 19-20 May in Frankfurt, Germany, and participants included doctors, nurses, physiotherapists, patient representatives and data management staff from 20 different countries. Topics covered the role of the multidisciplinary team in delivering the best haemophilia care, challenges in the management of haemophilia across Europe, available clotting factor treatments, future treatments and the use of genetics in advising carriers of haemophilia. This report is a summary of the key developments in haemophilia care presented by various investigators and healthcare professionals at THE Meeting 2016.
Introduction

Erik Berntorp (Malm€ o, Sweden)
The first Team Haemophilia Education (THE) Meeting was held on 7-8 May 2015, in Amsterdam, The Netherlands. The aim of the meeting was to promote optimal and seamless care of patients with haemophilia through education of the multidisciplinary treatment teams. The aim of this second meeting here in Frankfurt is to deduce the best care and to promote the integration of the multidisciplinary team in caring for patients with haemophilia through education. The Steering Committee has been enriched by a few new members this year from different disciplines and has worked closely together during this last year to plan this meeting. Topics covered in the 2016 meeting include unmet clinical needs, transition models of care, management of patient data and haemophilia carriers, and genetic aspects of haemophilia. In addition, there were several workshops that included the following: 'The differing roles of the multidisciplinary team in delivering the best possible care', 'What imaging at what time?', 'Physical activity as a treatment', 'Global assays in the clinical setting' and 'Dental procedures: demystifying risk and minimising haemostatic cover requirements '. This report is a summary of the scientific developments in haemophilia care presented by various multidisciplinary care team members at THE Meeting 2016.
Ice breaker session -centre presentations
Edward Laane (Tallinn, Estonia), Raquel Maia (Lisbon, Portugal), Athina Dettoraki (Athens, Greece), Anna Farrell (Bristol, UK)
The European Association for Haemophilia and Allied Disorders (EAHAD) has endorsed a set of guidelines for optimal haemophilia care, but the type of treatment and availability of specialist health services vary among different countries. In this session, representatives from 11 selected centres across Europe (Estonia, Germany, Greece, Italy, Portugal and UK) presented their experiences in certain areas of haemophilia management, with the aim of facilitating discussion on how to improve patient care.
Estonia
In Estonia, the main challenges are for hospital management to understand haemophilia, resources for oncology vs. haematology departments, the procurement system that is a huge problem (who will have the profit?), gaps in education, the fact that by law the doctor has to see 21 patients per day which means only 20 min each consultation, the patients' motivation if they are not followed properly, who is the haemophilia specialist -is it every haematologist? In Potemkin village, PR for publicity is a huge problem, supporting parallel management above the haemophilia nurse for whom patients with haemophilia represent only 2.7% of the total working load of haematology patients. Of these 2.7%, not all patients are seen, as some go directly to the ward to collect their coagulation factor. In addition, there are changes in leadership, which is the biggest challenge in our hospital. To overcome our problems, we joined in a partnership with the centre in Helsinki, Finland, to build the haemophilia team, as a result of which the haemophilia nurses and specialists have been educated better, and there is close cooperation with the patients' organisation. There are meetings about the laboratory and clinic and laboratory methods have been validated. The laboratory is now part of the World Federation of Hemophilia (WFH) quality control programme, and our centre's visibility in terms of EHC and EAHAD has improved. Furthermore, we are now able to prescribe coagulation factors.
Portugal
In our centre, haemophilia care is divided into adult and paediatric branches. Most patients receive home treatment. The benefits of our centre include the following: (i) all specialties (rheumatology, orthopaedics, dentistry, infectious diseases, general surgery, genetics, physical medicine, rehabilitation, etc.) are available; (ii) no major limitations with regard to access to recombinant or bypassing agents; (iii) independent facilities for paediatric/adult care, but very good team communication; (iv) reasonably good collaboration with local hospitals and primary care teams; (v) EUHA-NET certification; (vi) paediatric, multidisciplinary Joint Disease Surveillance Program since 2014.
On the other hand, our main challenges include at a national level: (i) lack of formal organisation/national coordinator and national registry (pending government approval); (ii) product acquisition is decided by each centre's administration (pressure to change products on a regular basis due to costs; different products available in different centres) -although now there is a tendency for product acquisition at a national level. Locally, we need a more specialised team, dedicated facilities/hours for haemophilia care and dedicated healthcare professionals outside of the haematology/blood bank team.
Greece
The Haemophilia Centre and Haemostasis Unit in 'Aghia Sophia' Children's Hospital in Athens consists of four sections: clinic, education, laboratory and research. There are three doctors and three nurses, plus laboratory staff. The centre belongs to several registries: Comprehensive Care Centre (CCC)-EAHAD, PedNet, EuHADD, Insight and EN-RBD. In the unit, there are 600 patients with haemophilia and allied disorders, of whom 150 have haemophilia. The follow-up starts from the time of diagnosis until the age of 18 yr. About 60% of the total number of patients with haemophilia (80% of severe cases) are on prophylaxis. Currently, six children have inhibitors. Most patients (60%) are on home therapy. About half of the patients are from Athens and surrounding areas, and about 20% from the islands, which causes many problems for patients when ships, etc. are cancelled due to bad weather or even strikes from time to time. The remaining 28% come from areas >200 km from Athens that also causes problems. There are concerns about availability of concentrates as a result of a limited budget. To overcome these problems, newly diagnosed children are treated at local hospitals -there is cooperation with paediatricians/nurses. Nevertheless, families are encouraged to deliver home therapy (education for venipunctures), and intensive training for venipuncture or Port-a-Cath access is given at the haemophilia centre, if required. Patients/parents are educated about early detection of bleeding signs, and they are given a stock of factor concentrate to have at home. In case of emergency, extra factor concentrates are delivered, even on vacation days. Depending on the clinical presentation, the patient is hospitalised locally or transferred to the centre in Athens if the situation is serious. All haemophilic children are examined at least once per year. There is 24 h/365 d/yr availability and guidance by phone, and there is close collaboration with families.
UK
Bristol CCC consists of adult and paediatric services. Bristol Children's Hospital is commissioned to provide a CCC service to children in the south-west region. Approximately 140 children are registered with Bristol Children's Hospital from across the region. Care is provided by a multidisciplinary team comprising of consultants, nurse specialists, physiotherapists, a psychologist and laboratory staff. Bristol is located at the top of the south-west UK region, which presents the challenge that the furthest away a patient can be from the centre is 290 km which can mean 5 h of travelling. The solution to this problem was to have 6-monthly outreach clinics established in five regional centres with consultant haematologist, nurse specialist and physiotherapist from CCC, and the local team. Families across the region required training administering factor via venous access, to facilitate home treatment, so they worked with local community paediatric nursing teams to provide education in the home setting. Ongoing training and education is provided to nursing teams to enable this to occur. To provide acute physiotherapy assessment and treatment in the regional centres, named physiotherapists were identified in each regional centre, and ongoing education and training is provided for them in formal meetings, which are linked with the centre in Bristol. Another challenge was assessing/reviewing bleeds of patients within the region over the phone with no moving visual images, but this was overcome with the introduction of video telephony to review patients in the home setting.
Summary of the session
This session has highlighted the problems some haemophilia treaters face in different countries and the variation in standard of care between countries. Many countries have geographical problems with patients living a long way from the treatment centre. In the centre in Bristol, UK a team comprising a specialist, a nurse and a physiotherapist makes 10 visits a year to different parts of the region to see patients and their families. In Greece, there are problems with families living on the islands who need to visit the treatment centre, for whom there is not usually financial help to pay the travel costs for their annual appointments. Another problem in Greece could be delivery of factor concentrates, but this is sent out using couriers. In Estonia, there are problems with very limited appointment times for a doctor, a maximum of 20 min per patient. In Norway, there are much greater distances from the centreabout 2700 km maximum -but even so all patients can reach the centre in about 2-3 h. In Sweden, it is a very similar situation. The issue of distance from the treatment centre is more of a problem when the patient/parent is first learning how to give infusions.
Plenary session 1: There is no perfect centre: challenges in the management of haemophilia across Europe
The aim of this session was to discuss the goals of haemophilia treatment and how different haemophilia treatment centres across Europe aim to reach these targets.
In 1965, France and Wolf (1) stated that 'Not providing physiotherapy for painful, bleeding, arthritic joints "would make schooling practically impossible and jeopardise the boys' future career"'. This is still the case today. In 2008, EAHAD published their principles of care for haemophilia centres. They stated that CCCs and HTCs should prevent bleeding, ensure long-term management of joint and muscle damage, manage complications from treatment, have experienced staff and provide a service appropriate to the local population within the context of physical and political geography, and population density and distribution. CCCs should have a dedicated physiotherapy service available, provide access to rheumatology and/or orthopaedic services, provide access to psychological services and follow up patients regularly. Haemophilia treatment centres (HTCs) should have access to the service of a local physiotherapist with an awareness of haemophilia problems and have a strong relationship with the rheumatology/orthopaedic services at the CCC.
When looking at the overall goals of haemophilia care, they are met when access to treatment and care allows patients to achieve their potential in life and protects patients from complications of haemophilia and its treatment. They are achieved by access to safe and effective CFCs with comprehensive care delivered by a multidisciplinary team. There is a wide variability in gross domestic product per capita vs. FVIII per capita, with Sweden having the highest consumption, and Austria having the lowest in terms of FVIII (2) . Before this meeting, participants were asked what clinical services were available in their centres. Eleven centres responded, and the least available services were pain management and rheumatology, while the most available were paediatric care and dentistry. This raises an interesting question about who should be responsible for pain management in persons with haemophilia (PWH) -is this a specialist pain service issue, or one that Haemophilia centres should improve upon? Clinical concerns are how should pain be assessed and by whom? What is the patient's joint function, what are the treatment issues, what intervention should be given? Shared decision making is the key to finding these answers.
Another major issue is the ageing population of patients with their associated comorbidities. For example, in the UK, there are over 8300 persons with haemophilia A or B and, in the past 40 yr, there has been a threefold increase in over-60s with haemophilia A, and an eightfold increase in over-60s with haemophilia B. They have different needs to younger patients and require different assessments (Table 1) .
In addition, all patients are susceptible to developing inhibitors, and those of middle age and older are also more likely to have acquired infection with HIV/hepatitis C.
The behaviours and choices of some patients can be heavily influenced by their family's personal experience of haemophilia. It is very important that the haemophilia care team helps to overcome these deep-seated views. In addition, figures suggest that up to 50% of patients have chronic pain that is not well controlled. Patients struggle to tell the difference between pain caused by a bleed or arthropathy, and those with arthropathy have anxiety about the future. It is important that all those working with PWH develop therapeutic relationships and ask the right questions of the patients in their care. What matters most to them about their life with haemophilia, and the effects of haemophilia on their physical and mental well-being? A knowledge of this will enable care to be individually tailored and effective.
Radoslaw Kaczmarek (Wroclaw, Poland) Poland has a population of over 38 million people, of whom more than 4300 have a bleeding disorder (>2600 with haemophilia A or B). Poland is a success story in how it developed the availability of clotting factor concentrates. and improved access to prophylaxis in adults. Currently, there are two CCCs, both in the capital. One is certified; however, there are no certified haemophilia treatment centres. With improving access to CFCs, the need for aspects of care other than haemostasis grows more important in terms of, for example, orthopaedic surgery and physiotherapy. However, budgetary constraints, underpriced medical services and overcommitment to research vs. management are all issues that need to be addressed.
There was no HIV outbreak in Poland in the 1980s due to a cruel historical irony that clotting factor concentrates were not available in Poland at that time, but 95% of PWH born before 1991 are anti-HCV-positive and 77.3% are chronically infected (HCV-RNA-positive) (3).
To conclude, meeting the needs of patients with haemophilia requires comprehensive care. Haemophilia must be appropriately recognised and prioritised within the healthcare system. Partnership and good communication with the patient is crucial to improve performance and optimise care.
Debate 1 -How special are patients with haemophilia -should they always fly business class?
Dan Hart (London, UK) As healthcare professionals, should patients with haemophilia be offered the same service as all other patients, or Lorenzo Mantovani (Milan, Italy) In Italy, the second most expensive medicine expenditure in the country is factor VIII (FVIII). However, if the patient has an inhibitor, treatment costs considerably more (5), this expenditure is essential to provide the patient with a good quality of life. Quality of life is associated with the orthopaedic status of PWH, with both the EQ-5D and SF-36 scores declining as the orthopaedic joint status deteriorates (6) .
In 2012, Schramm et al. carried out a study to determine the clinical condition of patients with haemophilia within Europe, as recommended by the European Commission. Patients were grouped according to per capita amount of clotting factor used in their region of residence in 2005: region 1: >5 IU; region 2: 2-5 IU and region 3: <2 IU. It was found that paediatric and adult patients in region 3 had median numbers of three and eight annual joint bleeds, respectively, with worse joint scores compared to region 1 with zero and one bleed. Prophylactic therapy was used in only 31.3% children and 8.9% adults with severe haemophilia in region 3 (Czech Republic, Lithuania, Poland, Romania and Turkey) compared to 93.7% and 54.1%, respectively, in region 1 capita (Austria, Denmark, France, Germany, Sweden and the UK) (7).
Thomas Sanni e (Paris, France) In France, more than 50% of the population is affected by a chronic disease. More than half of the population do not follow their prescription, resulting in a public health issue. Doctors, nurses and physiotherapists are trained during their medical school to focus on biomedical issues. A pathology affects not only the biomedical, but also the patient's personal perception and the environment. For young haematologists, we should introduce into the curriculum the concept as the patient as a teacher. Healthcare providers need to base their knowledge not only on evidence-based medicine and protocols, but also on patients' preferences, quality of life and shared decision-making. Patients are special, and a mutually beneficial relationship needs to be agreed upon. There are two main participants in this: the expert of the disease, that is the healthcare provider, and the expert of living with a disease, that is the person living with a chronic disease, or a family caregiver. Patients' organisation and healthcare providers need to agree on conducting together regular audits of the haemophilia treatment centre.
Five case scenarios involving patients with haemophilia about to undergo various procedures were then presented, and the audience was invited to participate in voting how they should be managed. The consensus was that patients with haemophilia should always have the opportunity to fly 'business class', underlining the importance of centres aspiring to provide a specialised, personalised service to care for this group.
Workshop sessions
What imaging at what time?
Andrea Doria (Canada) PWH are prone to episodes of joint haemorrhages. If left untreated, such bleeding can lead to synovitis and ultimately joint degeneration. Therefore, assessing the extent of joint damage is important, and imaging provides critical information that can be used to inform treatment choices to provide the best level of patient care. Among available imaging techniques, ultrasound and magnetic resonance imaging (MRI) are used for evaluation of early changes of joints of PWH, and X-rays for quantification of late changes (8) . MRI is considered the reference standard imaging method. It enables visualisation of the entire joint through individual slices providing detailed assessment of soft tissues (blood degradation products, synovial hypertrophy and fluids), cartilage and bone marrow. Ultrasound, on the other hand, provides a compartmentalised view of the joint through individual slices and presents with limitations for visualisation of the central aspect of the joints due to the limited penetration of the ultrasound beam with high-frequency transducers. As a result, it is accurate for assessing soft tissues along the periphery of the joint, but has variable accuracy for diagnosing osteochondral tissues (9) . In contrast to the other two techniques, radiography bears radiation and provides information on structural bone damage through overlapped planes. With this technique, soft tissues are poorly assessed, and cartilage can only be indirectly evaluated by joint space narrowing. Considering the different diagnostic capabilities of different imaging techniques, the best timing for starting imaging of joints of PWH depends on the available prophylaxis scheme, the clinical question that should be answered and the patient's age at the time of first bleed(s) due to the risk of anaesthesia when performing MRI in young patients.
Physical activity as a treatment S ebastien Lobet (Belgium) Physical activity is important in both prevention and treatment of some of the major conditions of our time, including cardiovascular disease, diabetes, cancer, hypertension, obesity, osteoporosis and depression (10) . It is recognised that properly managed exercise and participation in appropriate sports can be highly beneficial for PWH (11) . However, exercise in PWH is associated with specific challenges, with injuries and potential bleeds being possible drawbacks. However, correctly managed participation can improve activity participation and physical performance, increased social inclusion and consequently higher self-esteem, as well as social adaptation. In this context, exercise therapy should be promoted in PWH. The term 'exercise therapy' (or exercise medicine) describes an activity prescribed by a physician, planned and dosed by physiotherapists or coaches and performed by the patient in a group or alone. This is important and should be as an entire part of the treatment for older PWH, as with population ageing, exercise therapy may be an important means of reducing disability and increasing the number of older people living independently.
Dental procedures: demystifying risk and minimising haemostatic cover requirements Lochana Nanayakkar (UK)
It is important to raise awareness of the importance of dental care and acknowledge that oral bleeding is not a symptom of a bleeding disorder but could be a symptom of a treatable dental condition (12) .
Plenary Session 2 -Update on clotting factor concentrates
Maria Elisa Mancuso (Milan, Italy)
This presentation was divided into current treatment paradigm and new treatment approaches.
Current treatment paradigm
The primary aim of care is to prevent and treat bleeding episodes by administering replacement therapy. Acute bleeds should be treated as soon as possible (within 2 h). Continuous prophylaxis is the gold standard treatment, with the primary aim of prevention of arthropathy. Additional aims are an active lifestyle and good quality of life. Where appropriate and possible, replacement therapy should be delivered in the form of home treatment. Patients are best managed in a comprehensive care setting as suggested by the WFH and the EAHAD (4, 13) .
Treatment is currently given using either recombinant or plasma-derived factor concentrates. Both are still administered by the intravenous route and are costly. Concentrates can be given either prophylactically or on-demand, and both are safe to use. Treatment needs to be tailored to the individual patient, taking into account their lifestyle and needs. There is still a subgroup of patients, that is those with inhibitors, for whom prophylaxis as intended for non-inhibitor patients is not possible.
Issues with current treatment are that prophylaxis should be started at a very young age, repeated intravenous injections can be problematic even in some adults, haemostasis is less effective in inhibitor patients, there is no universal treatment regimen, compliance and adherence to treatment can be a problem especially in adolescents, and prevention of arthropathy in children with inhibitors is more problematic (14) .
New treatment approaches
New products are needed in the field of haemophilia care to decrease costs (more competitors), to facilitate prophylaxis (e.g. by development of long-acting molecules), to improve haemostatic efficacy (modified molecules with enhanced activity) and to reduce inhibitor development (modified epitope sites, non-replacement therapies). Gene therapy is also an important goal. New products with unmodified pharmacokinetic properties are Turoctocog alfa, a B-domain truncated FVIII (Novo Nordisk), BAY 81-8973, a full-length protein-free FVIII (Bayer), Simoctocog alfa, a B-domaindeleted FVIII produced by a human cell line (Octapharma), CSL-627, a single-chain FVIII with higher affinity for VWF (CSL Behring), and Nonacog gamma, a full-length product (Baxter Healthcare Corporation).
Various technologies have been used in an attempt to extend the half-life of factor VIII. These are Fc fusion, albumin fusion, GlycoPEGylation and site-specific PEGylation (15) . With these products, it is possible to maintain the same trough level by reducing the frequency of infusions or a higher trough level can be achieved by maintaining the same dosing interval as in standard regimens with unmodified products. The first approach can be advantageous in patients with poor venous access or low compliance to intensive regimens, and the latter may confer a better (joint) protection especially in individuals with an active lifestyle and who play sports. In the B-LONG study of rFIXFc in previously treated patients (PTPs), the half-life was 82.1 h, and in the tailored prophylaxis arm, the median dosing interval was 14 d. No inhibitors were detected (16) . In the A-LONG phase 3 study of rFVIIIFc in PTPs, the half-life was approximately 19 h and 30% of subjects achieved a 5-d dosing interval. No inhibitors were detected (17) . Results from studies involving previously untreated patients (PUPs) are awaited: both rFIXFc and rFVIIIFc (Biogen/Sobi) are produced using a human cell line.
Other new treatments are represented by non-replacement therapies that enhance blood coagulation by different mechanisms. All these new molecules are undergoing clinical trials.
One example is ACE910/Emicizumab, a bispecific recombinant humanised antibody able to bind FIXa and FX so mimicking the cofactor function of FVIII. It is effective both in patients with or without inhibitors, lasts for up to a month in plasma and can be given subcutaneously once weekly to maintain a haemostatic effect able to prevent spontaneous bleeding (18) .
Another approach is represented by the inhibition of inhibitors of coagulation as the use of anti-TFPI antibodies as Concizumab (Novo Nordisk), which targets tissue factor pathway inhibitor (TFPI). In a phase 1, multicentre, randomised, double-blind placebo-controlled trial of 24 patients without inhibitors, no inhibitors developed during the study and the product showed a favourable safety profile after either subcutaneous or intravenous administration (19) .
Another way to enhance coagulation activation is by modulating the activity of natural inhibitors. ALN-AT3/Fitusiran is a synthetic GalNAc-conjugated RNA interference therapeutic molecule that is designed to suppress liver production of antithrombin mRNA. It is given by subcutaneous injection once monthly. It results in a 50% reduction in circulating antithrombin with a weekly 0.125 mg/kg dosing (20) . A phase 1 trial in patients with haemophilia A and B is currently underway (21, 22) .
Haemophilia is an ideal candidate for gene therapy as it is a monogenic disease. Several clinical trials are underway (five in haemophilia B and one in haemophilia A). In haemophilia B, there are promising results, with sustained FIX expression following AAV-mediated gene transfer. However, there are still some obstacles to be overcome, which include the presence of pre-existing anti-AAV antibodies, and the difficulty in scaling up vector manufacturing.
In summary, all novel investigative therapies are associated with potential risks and benefits that need to be proven. Fewer injections, higher troughs and subcutaneous delivery could represent the future of haemophilia therapy. Gene therapy still needs to be optimised. Safety concerns and difficulties with laboratory monitoring may limit the introduction of new therapies in clinical practice. Pharmacoeconomic profiling of new therapies may become a strong factor influencing their introduction in specific subsets of patients.
Debate 2 -What are the best treatments for the future?
Maria Elisa Mancuso (Milan, Italy)
As new technologies become reality, the range of treatment options available to haemophilia treatment centre will expand. This means that members of the multidisciplinary team will need to make decisions as to which option they think is the best treatment for their patients. During this session, delegates discussed the benefits and limitations of these treatment options, formulating arguments for why each could be their therapy of choice in the future. The treatment options that were discussed were as follows: 1 Newer factor concentrates (e.g. extended half-life products, increased activity products); 2 Treatments with novel targets (e.g. anti-TFPI antibodies, bispecific antibodies to FIXa and FX, antithrombin knockdown); 3 Gene editing (e.g. wild-type clotting factor gene insertion); 4 Conventional factor concentrates/other.
Newer factor concentrates (e.g. extended half-life products, increased activity products)
These are the best option because they suit young children in that they do not have to be given so often, thus avoiding frequent venous access. They are also very useful for sporty patients, helping to keep trough levels high. However, they are costly and cannot yet be given subcutaneously. Caution needs to be exercised in elderly patients in whom the trough level may reach such a level as to cause a risk of thrombosis, although this can be minimised by frequent laboratory monitoring of FVIII levels. When used to provide cover during surgery, the products do not have to be given so frequently and may be associated with a reduced hospital stay.
Treatments with novel targets (e.g. anti-TFPI antibodies, bispecific antibodies to FIXa and FX, antithrombin knockdown)
The advantage of treatments with novel targets is that they will lead to individualised treatment for patients, which is good for those with difficult venous access because they are delivered subcutaneously. However, they have been designed as prophylactic agents and not to be used in the case of acute bleeding. They will also help in spending healthcare budgets wisely. They may require specific laboratory assays and safety might be a concern although no side effects have been reported so far. Further information about the products is required before they can be recommended for widespread use.
Gene editing (e.g. antithrombin knockdown, clotting factor gene insertion)
Gene therapy intended as the possibility to produce normal amounts of clotting factors would represent the cure and hence the best option for patients with haemophilia, but there are more questions than answers. For FIX, gene therapy has been going on for decades, and FIX concentrate use has been reduced by 90% in phase 2/3 trials (23). For FVIII, trials are at a phase 1 stage but it has been reported that two patients were in excess of 50% for FVIII expression (24) . Gene therapy is an interesting area in development; however, once it has been administered to a patient, it cannot be reversed, and the many unknowns around long-term safety and efficacy represent a big concern.
Conventional factor concentrates/other
The advantages of the conventional factor concentrates are that their efficacy is predictable, and there is a multitude of evidence for their safety and efficacy in different clinical settings including major surgery There is flexibility in how you can administer the product and standard laboratory test to monitor efficacy. Production can be increased if necessary and the products are available globally, although some lowincome countries, such as Bangladesh and some countries in Latin America, have great difficulties in obtaining the products and they still use cryoprecipitate.
Plenary session 3 -Lifetime management of our patients with haemophilia
Growing up with haemophilia -from care to coaching Pia Petrini (Stockholm, Sweden)
Young patients with haemophilia live in fear of having a bleed, and they do not like injections. But as they grow older, they take on the feeling that having haemophilia is nothing special and they can live a near-normal life if they take their prophylaxis. There are various challenges in haemophilia treatment beside costs. These include difficulties with venous access and the risk of inhibitor development for babies, independence and adherence during the adolescent years, the difficult decision about knowing when to stop targeted prophylaxis in adulthood, and comorbidities and the increased need for prophylaxis in elderly patients.
Early prophylaxis, started after the first joint bleed or before the age of 2 yr, leads to prevention/reduction of joint bleeding, prevention of inhibitor development and prevention of life-threatening bleeds (25) . Prophylaxis should be optimised by bleeding pattern, guidance by pharmacokinetics and individualised. Unfortunately, in developing countries, it has to be low dose due to funding constraints but it can still be effective.
To assess the progression of clinical symptoms over time, tools include the annual bleeding rate score, Haemophilia Joint Health Score (HJHS) and ultrasound. To assess the outcome in preventive and clinical trials, MRI, quality of life tools and number of days lost from school/work are used.
With regard to prophylaxis regimen, from the PedNet Registry study reported by Nijdam et al., complete prevention of joint bleeds was found to be most effective on the full regimen (32% full prophylaxis from start vs. 27% when the patient was stepped up to full prophylaxis and 8% phenotype) although at the cost of using most central venous access devices (88% full vs. 34% stepped up and 22% phenotype) (26) .
To reduce the risk of inhibitor development when initiating prophylaxis, treatment should be initiated at a low dose, that is usually 25 IU/kg, peak treatment moments should be avoided, no concomitant immunological danger signals and treatment should be given as prophylaxis and not on-demand to avoid low-titre antibodies (27) .
The dosage regimen of long-acting FVIII and FIX products can be altered according to how many peaks and troughs are required (28) . The effect of half-life on trough levels questions the logic of Monday, Wednesday and Friday dosing and suggests a role for innovative regimens including low-dose daily treatment, which leads to either higher trough levels or decreased FVIII requirement.
Adolescents (aged 10-19 yr) are a special group in terms of haemophilia management. This is a time of rapid physical and psychological (cognitive and emotional) growth and development during which new capacities are developed. It is also a time of changing social relationships, expectations, roles and responsibilities. During this time, there is a transition in activities for self-management ( Fig. 1; 29) .
Challenges that the healthcare team need to manage during this time in a patient's life are as follows: risk-taking, novelty seeking, sensation seeking and emotionally influenced behaviour without consideration of future outcomes or consequences.
Adulthood and cardiovascular issues in haemophilia P al Andr e Holme (Oslo, Norway)
The life expectancy of PWH has increased dramatically over the years to that approaching the normal population. In a study by Manco-Johnson et al. (30) , it was found that routine prophylaxis with recombinant FVIII led to a significant reduction in bleeding compared to on-demand treatment. However, with the increased life expectancy has come an increase in comorbidities in older PWH, which have not been seen before. The prevalence of hypertension found in older PWH was 45% according to one study, and haematuria and poor renal function were also problems (31) . Acute coronary syndrome (ACS) and myocardial revascularisation should be managed promptly by a multidisciplinary team that includes a haemophilia expert. Each CCC for adult PWH should have a formal clinical referral pathway with a cardiology centre with an emergency unit and 24-h availability of percutaneous coronary intervention (PCI). PCI should be performed as soon as possible under adequate clotting factor protection. Bare metal stents are preferred to drug-eluting stents. Anticoagulants should only be used in PWH after replacement therapy (32) . With regard to antiplatelet therapy, the use of GP IIb/IIIa antagonists may be considered in PWH on replacement therapy when clinically indicated. The use of dual antiplatelet therapy including loading doses of clopidogrel prior to PCI may be considered in PWH substituted to high factor levels. Depending on the severity of the bleeding disorder, extended dual antiplatelet therapy after ACS can at least be considered. Minimum trough levels should not fall below 5-15% in PWH on dual antiplatelet therapy. Trough levels should be~50% within 24 h of an invasive procedure. The duration of dual antiplatelet therapy after ACS and PCI should be reduced to a minimum and should follow the recommendations for patients on vitamin K antagonists. PWH receiving antiplatelet therapy should be offered gastric protection.
Minimum trough levels of FVIII/FIX have been suggested depending on the particular situation, for example cardioversion or during transoesophageal echocardiography (33) . To calculate the risk of stroke in atrial fibrillation, the CDA2DS2-VASc score [congestive heart failure/left ventricular dysfunction, hypertension, age ≥75 yr, diabetes mellitus, stroke, TIA/thromboembolism, vascular disease (prior myocardial infarction, peripheral artery disease or aortic plaque), age 65-74 years and sex category (female)] Score can be used (34) . The results of the score dictate the treatment that should be given, for example a score ≥2 = oral anticoagulation.
Another score that is used is the HAS-BLED (hypertension, abnormal renal and liver function, stroke, bleeding, labile international normalised ratio, elderly, drugs or alcohol) score to calculate the risk of bleeding for patients on anticoagulation for atrial fibrillation (35) .
To summarise, PWH diagnosed with atrial fibrillation should be treated by a multidisciplinary team. The use of vitamin K antagonists may be considered for PWH at high risk of stroke with a high enough trough clotting factor level. Cardioversion in a patient with severe haemophilia requires a therapeutic dose of heparin, but should only be carried out after administration of clotting factor.
Haemophilia -one disease, a lifetime of symptoms
Debra Pollard (London, UK)
Haemophilia is one disease, but is associated with different challenges and symptoms depending on their 'haemophilia generation'. This includes when they were born and what access they have had to effective treatment throughout their lifespan, how severe their bleeding phenotype and what comorbidities exist, as well as socio-economic factors and their family culture and beliefs. In 30% of boys, there is no family history of the disease, and they may have had a difficult path to diagnosis including, for some, investigations by social services for non-accidental injury. For mothers of boys with haemophilia, it may be difficult for them to return to full-time work as it may be difficult to find others willing to take on the responsibility of caring for a child with haemophilia; this can have a financial impact on the whole family. As the child grows, there are other issues to be overcome, such as the impact of bleeds on education and social life, and the influence of haemophilia on relationships within the family. During adolescence, the young person needs to establish their own identity and to balance pressure from family/peers/media. It is often a time of challenge, rebellion and confusion as the young person balances the emotional, social and physical changes. For the adolescent, it is particularly hard if their peers are engaging in sports or activities that they are not able to participate in. Planning for school trips, parties and sleepovers presents additional challenges that may mean they have to disclose their haemophilia to others at a time in their life when they do not wish to be seen as 'different'. Most adolescents just want to be 'normal', whatever that may mean to them. For older teenagers, drinking alcohol or other risk-taking behaviour Figure 1 Activities for the self-management process according to age (29) .
when out with friends can lead to accidents that may result in bleeding. Such patients may feel pressured to join in to avoid bullying by their peers, and they may be prone to anxiety and depression.
In adulthood, the key issues for PWH are further education and training, travel difficulties, employment concerns, maintaining health and treatment and finance.
In addition to these expected challenges, the healthcare team must always expect the unexpected, in terms of surgical and dental interventions, and the need to develop pathways of care with partners in other areas, such as orthopaedics, cardiology and oncology.
For ageing PWH, the healthcare team faces challenges associated with a lifetime of musculoskeletal bleeds, plus multiple comorbidities alongside the inevitable consequences encountered in the older population, which can lead to a reduced quality of life, social isolation, depression and anxiety.
When reviewing the needs of PWH, it can be seen that they require complex assessment and intervention throughout life from all parts of an adaptable multidisciplinary team working in partnership with patients and families.
Plenary Session 4 -Applying genetics in a clinical setting: issues for carriers of haemophilia
For women in families with haemophilia patients, there are two important questions. The first is whether they are carrying the affected gene, which can only be answered by carrying out an appropriate genetic test. The second is whether as carriers they, too, are at risk of bleeding. Indeed, in our practice, we do find carriers of haemophilia A or B with low levels of FVIII or FIX (<40 IU/dL), respectively, which is equivalent to levels seen in patients with mild haemophilia and which must be treated accordingly (36) . However, ambiguous names are used frequently, mostly using a genetic designation at the expense of a clinical bleeding disorder.
Non-recognition of female haemophilia can lead to several problems such as: 1 Delay and loss of opportunity for diagnosis and treatment of bleeding episodes; 2 Delayed diagnosis of infectious complications (37); 3 Negative emotional and behavioural responses to medical experiences (38); 4 Haemophilia Treatment Centre not recognised as a suitable place of care; 5 Denial of insurance coverage.
Currently, women with haemophilia are still infrequently included in national databases although some improvement in this has been observed. In the FranceCoag National Registry, the number of haemophilia carriers included has increased by 2.35-fold over 5 yr.
Increased bleeding tendency seems 1.5-fourfold higher with factor levels <40 IU/dL compared to women with factor levels >60 IU/dL (39) , although other groups have not found such a correlation (40) .
Approximately one-third of haemophilia carriers have bleeding episodes, but some have an increased bleeding tendency despite normal factor levels, while others have a normal bleeding tendency with lowered factor levels. One measurement of factor level may not always reflect the lowest level, so assays may need to be repeated. Thrombin generation assay results, although related to FVIII:C levels, did not differ significantly between the carriers with elevated and normal bleeding scores (41) .
There has been a progressive improvement of methods of genetic diagnosis. A mutation has been identified in 95% of patients with severe haemophilia A, in 85-90% with mild/moderate haemophilia A, and in 99% with haemophilia B (42, 43) . Next-generation sequencing will contribute to progressively close at least some of the remaining gaps in our knowledge. So the genetic diagnosis for the majority of families with haemophilia should not be problematic except for some rare specific concerns, such as somatic mosaicism found in 13% of families with isolated cases of severe haemophilia A, mainly with point mutations (42) . However, between 30% and 90% of mothers are unaware of their genetic status at their first pregnancy (44) . About 50% of carriers undergo genetic testing only after 25 yr of age. On the other hand, there are concerns about testing children because of fears over the psychosocial effects, threat of stigmatisation or lack of proper informed consent by the child. Therefore, the overall recommended agreement is to wait until the child can give informed consent for a genetic test to be performed, which usually happens at the end of adolescence. Reasons for the delayed genetic diagnosis of carriers include denial and lack of information on the potential benefits of the genetic diagnosis. Awareness of carrier status before pregnancy will ease complex decisions regarding reproductive choices and allow prevention of bleeding complications of the mother and neonate at birth.
Carrier testing can be improved by better liaison between the multidisciplinary care team, the family and patient groups, improved information and development of research.
In conclusion, both men and women may have haemophilia, even if they have different illness experiences, and either can pass on the affected gene.
Plenary session 5 -big data, little data, shared data, private data -how do we make the most of real-life data?
Jan Blatn y (Brno, Czech Republic), Marijke van den Berg (Utrecht, The Netherlands), Herv e Chambost (Marseille, France), Radoslaw Kaczmarek (Wroclaw, Poland)
Real-life data in haemophilia care can come from various sources such as clinical registries and case reports. The reason why real-life data need to be considered is that they serve as important feedback that can improve further treatment. Real-life data enable the 'full story' to be told, if properly and responsibly obtained and handled. The data also have the potential to offer additional safety information. The EU Haemophilia Treatment Strategy advocates for the availability of real-life data. The principles of care were outlined and reported by Colvin et al. (4) stating that national registries of patients are recommended within each country, along with collection of treatment statistics.
The two major methods of data collection are (randomised) clinical trials and real-life data. The advantage of collecting data through clinical trials is that there is a precise testing of specific hypotheses/questions, patients are often randomised, there is logistic/technical/statistical support, the protocol is standardised, and safety is monitored. Disadvantages are that patients recruited to the trial are an elected/ limited 'unreal' population. Those patients considered 'too difficult' are often excluded from the trial. Not all possible confounders are necessarily taken into account, and there is a limited time frame for the respective studies. To summarise, we can say that the 'danger of evidence-based medicine' is that it may not reflect the 'real-world' situation/ practice and poorly designed randomised controlled trials could even be harmful. Clinical trials are often also demanding for staff and subjects/families; for example, many blood samples may need to be taken.
In contrast, the benefits of real-life data are that the data are instantly available, there are no exclusion criteria for patients, there is no time limitation, and there is no selection bias (if performed correctly). Data are often 'universal', not product and/or disease specific and can be pooled together. They can be also used for long-term instant 'safety monitoring'. On the other hand, disadvantages of real-life data are less standardisation and completeness in often different databases/structures. Administration and monitoring might be a problem, and lack of resources might be a hindrance. In other words, randomised controlled trials focus on efficacy, whereas real-life data reflect effectiveness.
As mentioned above, real-life data have the potential to overcome certain limitations of phase III trials, which are as follows: the study period may be too short to capture all relevant effects; too specific to cover all possible related issues/parameters; poor fit for 'real' local population/care; low event rate of studied event; not capture other factors influencing real practice (adherence, etc). To take advantage of real-life data, however, they have to be: meaningful (to answer the questions), standardised (to enable cooperation and processing), valid, safe (to comply with legal and ethical settings) and robust (to minimise the potential biases and to identify potential confounders).
Challenges to be overcome regarding real-life data are the need for 'goodwill', general agreement and the need to share the data with others on a national/international level. Optimal and perhaps standardised parameters will enable their comparison and allow them to be pooled together. Professionalism, data administration and validation, as well as safety of data and the role that patients play, are important factors to take into consideration when dealing with real-life data.
Debate 3 -how do we make the most of reallife data?
The debate focussed on several key issues related to real-life data. The main reasons for collecting real-life data were considered to be the need for feedback for medical professionals, with such data being required for negotiation with authorities, for scientific reasons and assessment of safety.
With regard to who should collect and process the real-life data, this should be carried out ideally by professional data managers, in either the haemophilia treatment centre, or outsourced. Funding of data collection should be the responsibility of the Government or other official and independent national/international authority. Agreement on standard and standardised parameters set for real-life data reporting on an international level is an important challenge. Existing international databases/registries should be used and adapted to new needs (e.g. EUHASS Registry).
Sharing best practice
Prior to THE Meeting, treatment centres were invited to submit an abstract, summarising a particular aspect of their experience of haemophilia care. Three of the submitted abstracts were selected for presentation by the Steering Committee, and one treatment centre was awarded THE Meeting Best Practice Award. The three presented abstracts are summarised below.
Practical treatment based on an integrated therapeutic concept
Susan Halimeh (Duisburg, Germany)
Haemophilia treatment is very expensive, and there is no remuneration for medical services or optimal medical care for PWH. Over recent years, different models to increase the achievement of a suitable standard of care for patients with hard to treat diseases such as haemophilia have been discussed in Germany. The health-political targets have been expressed in the changes of the Code of Social Law number V (SGB V) and in innovations in statutory health insurance. This new legal base provides opportunities to implement innovative treatment concepts outside university hospitals and paves the way for ambulant haemophilia centres to offer an integral care package, all encompassed by a legal contract.
The haemophilia CCC has a multidisciplinary team encompassing laboratory staff, motion analysis, nutrition education, etc. Our contract with insurance company BARMER GEK took 2 yr of negotiation until it was signed. During this time, we needed to monitor time management and cost management for the patient's treatment. A financial economist carried out the necessary calculations. The contract was designed to improve medical services, especially for patients in the peripheral regions, and the remuneration was independent of the quantity of factor concentrate. The contract could be terminated from both sides at any time, and also by the insured person. All patients with factor deficiency could participate.
The advantages for the patient are that they get a dental cleaning appointment three times a year, transportation costs to the centre are paid by the insurance company, and physiotherapy is also paid for. In addition, they get a social worker and psychological care, as well as orthopaedic/haematological consultations every week.
The advantages for the insurance company are that there is maximal transparency for prescribing factor concentrate, and price negotiations are in the hand of the insurance company (no influence on kind of factor or quantity of factor). In addition, through intensive care, every bleed will be detected and treated and will be well documented.
Since 1 January 2009, statutory health insurance has been funded via the Health Fund, which is operated at the Federal Insurance Office as a special fund of the Federation. The health fund is financed by premium income that comes from the health insurance funds.
The morbidity-orientated RSE (Morbi RSE) examines morbidity risks directly, using 80 selected disease groups via pseudonymised inpatient and outpatient diagnoses. Data on prescribed pharmaceuticals are used to secure outpatient diagnosis.
From 2012 to 2013, we investigated whether there was an additional benefit from our healthcare model. We found that physiotherapy prevented bleeds and increased physical function, as a result of which the amount of factor concentrate required decreased. However, there is a lack of well-trained physiotherapists specialised in caring for patients with haemophilia and, as a result of which, the HaemAcademy was initiated to train motivated physiotherapists in the special care of patients with haemophilia in Germany (Fig. 2) .
The Coagulation Centre Rhine-Ruhr is an example of how haemophilia treatment in accordance with guidelines and with the latest results of international research can be realised in an ambulatory network. Top quality, effective treatment of haemophilia requires an integrated therapeutic concept and the excellent cooperation of an interdisciplinary team.
The HaemAcademy differentiates treatment strategies according to age group (toddlers, children, teenager, adults and older patients) with practical examples. Disease-related background information is provided.
The HaemAcademy can be organised in almost every haemophilia centre in the world, like we did in Cairo.
For the future, we would like to optimise joint function by trying to reduce bleeds, using tailored physiotherapy and tailored FVIII/FIX therapy. The tailored physiotherapy comprises manual therapy (improving range of motion), whereas gait training comprises improving motor deficits in different parts of the gait cycle as measured by motion analysis.
Joint disease surveillance programme in patients with haemophilia: Experience of a Portuguese paediatric tertiary care centre Raquel Maia (Lisbon, Portugal) Joint bleeds are a major cause of morbidity in patients with haemophilia and may result in severe and chronic arthropathy.
Although primary prophylaxis drastically reduced the number of joint bleeds in children with severe haemophilia (from 20 to 30/yr to 0-1.1/yr) (45), a few still occur, as well as subclinical events that may result in articular damage.
The use of validated tools is essential to detect minor joint disease (early) and standardise evaluations.
The HJHS, created in 2003, is a physical examination assessment tool that can detect subtle early signs of joint damage. It can be used to monitor joint change over time and to assess the efficacy of treatment regimens in children aged 4-18 yr with haemophilia and mild joint impairment (e.g. as seen in those treated with prophylaxis).
At our paediatric tertiary care centre (Lisbon), a Multidisciplinary Joint Disease Surveillance Program involving a paediatric haematology specialist, a physical medicine and rehabilitation specialist and a dedicated nurse, was implemented in September 2014 to systematically evaluate and optimise follow-up.
The goals of this programme included the following: (i) to ensure at least one complete joint status evaluation annually or every 6 months of all patients with haemophilia, using the HJHS; (ii) to improve communication between paediatric haematologists and physiatrists/physiotherapists; (iii) to identify at an early stage minor joint abnormalities and adjust the treatment regimen/rehabilitation programme accordingly.
From 23 patients with severe haemophilia, 19 have already attended the multidisciplinary consultation (all over 5 yr old); median age 12 yr (5-19 yr old).
All are on prophylaxis (median age of initiation: 21 months), except for one who is undergoing immune tolerance induction; average HJHS score was 3 (37% have a HJHS of 0); 53% have joint impairment; mean joint score was 2 (the ankle being the most commonly affected joint).
Although the global score was low, similarly to recent studies, most children revealed some degree of joint impairment (with the ankle being most frequently affected).
The detection of minor joint impairment led to treatment regimen adjustments and personalised training programmes (physical therapy/home exercise).
Additionally, this multidisciplinary approach optimised existing resources creating a stronger and more prepared multidisciplinary team; promoted communication between healthcare professionals and allowed for a reduction in the number of medical appointments and work/school absenteeism; improved the awareness of physiatrists/physiotherapists to the disease and the commitment to the patients leading to cooperation beyond the consultation period (e.g. management of bleedings during the acute/subacute period).
The addition of systematic ultrasound assessment to the surveillance is in progress -a dedicated radiologist will collaborate.
Changes in practice to promote bone health in patients with haemophilia (winning abstract) Sayma Raza (Oxford, UK) and (Stephanie Taylor, Oxford, UK)
As the haemophilia population ages, there is an increase in comorbidities such as osteoporosis. Potential risk factors include vitamin D deficiency, HIV and hepatitis C infection, low body mass index and low activity levels. For men, secondary risk factors for osteoporosis are smoking, excess alcohol consumption, low body mass index, hyperthyroidism and hypogonadism. Following research, recommendations are to test blood 25(OH)D levels in all patients with haemophilia, assess calcium intake, FRAX (fracture risk assessment tool) score (46) if the patient is over 40 yr, and all patients who have a fragility facture to discuss with the osteoporosis service and commence treatment.
Lifestyle and dietary advice includes encouraging the patient to increase regular exercise, reduce high alcohol intake, take vitamin D supplements, optimise calcium intake, maximise sun exposure and adopt fall prevention strategies to reduce fracture risk.
In summary, to reduce the risk of developing osteoporosis and osteoporotic fractures, healthcare staff should encourage patients to take steps to promote bone health, should identify and screen those patients with risk factors associated with low bone mineral density, and if they are confirmed by DEXA to have low bone mineral density and diagnosed with osteoporosis, they should commence treatment with bisphosphonates.
Concluding remarks
Erik Berntorp (Malm€ o, Sweden)
The aim of this second THE Meeting was to promote an integrated approach to delivering the best care in the lifetime of PWH through the education of all members of the multidisciplinary team. The participants came from 20 different countries and included all members of the multidisciplinary team -doctors, nurses and data management personnel -as well as representatives from patient organisations. A range of topics was covered including lifetime patient management, strategies and cost of care, the use of real-life data and the management of haemophilia across Europe. Interesting discussions and exchange of ideas took place at the four interactive workshops, and throughout the meeting, some unmet clinical needs were identified.
